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When da/de approaches zero, as is the case with the point on the stress-strain 
curve corresponding to the ultimate strength of the material, Eq. (16.3) suggests 
that a sudden change takes place. The stress propagation theory, therefore, can 
predict the velocity of impact corresponding to the instant of material’s rupture. 
The relevant velocity is sometimes called the critical impact velocity. In a practical 
manner, this velocity for a particular metal can be estimated in the following way: 

1. Acquire the stress-strain curve for the given material by the usual methods 
of mechanical testing under static conditions. 

2. Plot the strain e versus the parameter [(da/de)/p ] 1 / 2 . 

3. Measure the area under this curve between the points corresponding to zero 
and maximum strain, respectively. This area expressed in correct dimensions 
is equal to the required critical impact velocity. The procedure is illustrated 
graphically in Fig. 16.1. 

This concept of velocity has been developed on the basis of classical mechan¬ 
ics [92]. It may be defined as that velocity at which the energy of absorption and 
strain begin a sharp decrease. The critical velocity can be stated in mathematical 
terms as 




Fig. 16.1 Graphical method for finding critical impact velocity. 



